Follicle-stimulating hormone-induced aromatase in immature rat Sertoli cells requires an active phosphatidylinositol 3-kinase pathway and is inhibited via the mitogen-activated protein kinase signaling pathway.
Postnatal development and function of testicular Sertoli cells are regulated primarily by FSH. During this early period of development, estrogens play a role in proliferation of somatic cells, which contributes significantly to testicular development. Growth factors like epidermal growth factor (EGF) are produced in the testis and play a role in regulation of estradiol production and male fertility. Although these divergent factors modulate gonadal function, little is known about their mechanism of action in Sertoli cells. The present study investigates the intracellular events that take place down-stream of FSH and EGF receptors in Sertoli cells isolated from immature (10-d-old) rats, and examines which intracellular signals may be involved in their effects on aromatase activity and estradiol production in immature rat Sertoli cells. Primary cultures of rat Sertoli cells were treated with FSH in combination with EGF and signaling pathway-specific inhibitors. Levels of estradiol production, aromatase mRNA (Cyp19a1), and aromatase protein (CYP19A1) were determined. Western blot analysis was performed to determine the effects of FSH and EGF on levels of activated (phosphorylated) AKT1 and p42 ERK2 and p44 ERK1, also named MAPK1 and MAPK3, respectively. The stimulatory actions of FSH on aromatase mRNA, aromatase protein, and estradiol production were blocked by inhibition of the phosphatidylinositol 3-kinase/AKT1 signaling pathway. In contrast, inhibition of ERK signaling augmented the stimulatory effects of FSH on estradiol production, aromatase mRNA, and protein levels. Furthermore, EGF inhibited the expression of aromatase mRNA and protein in response to FSH, and these inhibitory effects of EGF were critically dependent on the activation of the ERK signaling pathway. We conclude that an active phosphatidylinositol 3-kinase /AKT signaling pathway is required for the stimulatory actions of FSH, whereas an active ERK/MAPK pathway inhibits estradiol production and aromatase expression in immature Sertoli cells.